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EH is a 65-ye; 


Id female who was recently diagnosed with Parkinson's disease (PD) by a neurologist 
at your outpatient clinic. Today, EH's husband comes to see you for a consultation. EH has been 
experiencing significant bradykinesia, cogwheel rigidity, and postural instability. EH also has 
dysarthria, making it difficult for her to communicate with others. She lives at home with her 
husband, who is her primary caregiver. EH was started on ropinirole 0.25 mg PO TID 4 weeks ago. 
After 2 weeks, the neurologist increased the dose to 3 mg PO TID. EH's husband tells you that EH has 
been experiencing significant nausea and vomiting over the past 2 weeks. EH has not experienced any 
other side effects, such as compulsive behaviours or sleep attacks so far. EH's husband says he has 
noticed some improvement in her PD symptoms. You review EH's chart, and see that she has aller 
to ibuprofen and ragweed. Her other medications consist of sertraline 50 mg PO daily and vitamin D 
2000 IU PO daily. Her husband asks you if you have suggestions to reduce EH's nausea and vomiting. 


All of the following options are appropriate to suggest for EH EXCEPT: 


Select one: 
Advise a slower dose titration X 
Take domperidone x 


before taking Rose Wang (ID:113212) this answer is incorrect. Domperidone can be 
ar oE given 30 minutes before ropinirole to reduce gastrointestinal upset. 


Take metoclopramide before taking ropinirole ¥ 


Switch to levodopa * 


Incorrect 
Marks for this submission: 0.00/1.00. 


TOPIC: 
Parkinson's Disease 
LEARNING OBJECTIVE: 


Understand how to manage gastrointestinal side effects secondary to dopamine agonist therapy for 
Parkinson's disease (PD). 


BACKGROUND: 


Dopamine agonists are effective for treating motor symptoms of Parkinson's disease (PD), both as 
monotherapy in early PD and as adjunctive therapy in later PD. Dopamine agonists are less potent than 
levodopa, but more effective than monoamine oxidase B (MAO-B) inhibitors. Dopamine agonists reduce 
motor symptoms in PD by activating dopamine receptors and simulating the effects of dopamine. There are 
two classes of dopamine agonists: ergots (eg. bromocriptine) and non-ergots (eg. pramipexole, ropinirole, 
rotigotine, and apomorphine). Non-ergots are preferred to ergots since they are associated with fewer side 
effects (e.g. bromocriptine is associated with pulmonary fibrosis). Side effects associated with all dopamine 
agonists include gastrointestinal side effects, orthostatic hypotension, impulse control disorders (e.g. 
hypersexual behaviour, pathological gambling, binge eating, and obsessive shopping), dyskinesia (less likely 
to occur than with levodopa), confusion, hallucinations, peripheral edema, and sedation that occurs during 
the day (i.e. "sleep attacks"). These side effects often limit the use of dopamine agonists, especially in older 
patients. To minimize side effects, doses should be titrated slowly (e.g. over 4-6 weeks). If a patient cannot be 
titrated to an effective dose due to side effects, a different dopamine agonist may be tried, or the patient 
may be switched to a different class of medication. Anomorphine is a short-acting dopamine agonist 
administered subcutaneously or sublingually, and is used to treat intermittent “off” episodes. Rotigotine is 
available as a transdermal patch, and may be considered for patients with swallowing difficulties. 


Metoclopramide should not be used to manage nausea or vomiting in patients with PD. It is a dopamine 
antagonist that crosses the blood-brain barrier and has the potential to aggravate PD symptoms. 
Domperidone is also a dopamine antagonist, but does not readily cross the blood-brain barrier (i.e. acts 
peripherally) so it may be used to manage nausea or vomiting in patients with PD. 


RATIONALE: 
Correct Answer: 


(Option #3): Metoclopramide is not recommended because it is a dopamine antagonist that crosses the 
blood-brain barrier which can aggravate symptoms of Parkinson's disease. 


Incorrect Answers: 


(Option #1): Dopamine agonists should be titrated slowly to reduce the occurrence of side effects. 

(Option #2): Domperidone can be given 30 minutes before ropinirole to reduce gastrointestinal upset. 
(Option #4): Adverse effects secondary to dopamine agonists can be managed by switching to another drug 
in the same class or a drug from another class. 


TAKEAWAY/KEY POINTS: 


Metoclopramide should not be used to manage nausea or vomiting in patients with PD. It is a dopamine 
antagonist that crosses the blood-brain barrier and has the potential to aggravate PD symptoms. 
Domperidone is also a dopamine antagonist, but does not readily cross the blood-brain barrier (i.e. acts 
peripherally) so it may be used to manage nausea or vomiting in patients with PD. 
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1D; 30731 
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The correct answer is: Take metoclopramide before taking ropinirole 


NS is a 68-year-old male who is being admitted to the inpatient ward of the hospital. He was 
diagnosed with Parkinson's disease (PD) 4 years ago and had been taking pramipexole 1 mg PO TID. 
His grandson tells you NS developed dysphagia over the last few days and can no longer swallow. The 
hospital physician has made a referral to the speech-language pathologist to recommend a strategy 
for a parenteral diet. NS's grandson worries because pramipexole has controlled his grandfather's PD 
symptoms for a long time. NS has allergies to penicillin (anaphylaxis) and sulfamethoxazole (rash). 
His CBC and electrolytes are within normal limits and his eGFR is 88 mL/min/1. 73m?. NS takes no 
other medications, but was treated with a 7-day course of ciprofloxacin 500 mg PO BID once month 
ago for a urinary tract infection. NS's grandson asks if you have any recommendations to modify his 
grandfather's drug therapy. 


Which of the following options is the most appropriate modification to make to NS's regimen at this time? 


Select one: 
Crush pramipexole tablets % 


Switch to ~Y 


ETONE Rose Wang (ID:113212) this answer is correct. The rotigotine patch is the most 


appropriate dopamine agonist for a patient with PD who has difficulties swallowing. 


Switch to levodopa/carbidopa immediate-release tablets since the disease has progressed X 


Discontinue Parkinson's disease (PD) treatment since the disease has progressed severely % 


Marks for this submission: 1.00/1.00. 
TOPIC: Parkinson's disease 


LEARNING OBJECTIVE: 


Understand treatment options available to patients with Parkinson's disease (PD) who have difficulties 
swallowing. 


BACKGROUND: 


Dopamine agonists are effective for treating motor symptoms of Parkinson's disease (PD), both as 
monotherapy in early PD and as adjunctive therapy in later PD. Dopamine agonists are less potent than 
levodopa, but more effective than monoamine oxidase B (MAO-B) inhibitors, Dopamine agonists reduce 
motor symptoms in PD by activating dopamine receptors and simulating the effects of dopamine. There are 
two classes of dopamine agonists: ergots (e.g, bromocriptine) and non-ergots (e.g. pramipexole, ropinirole, 
rotigotine, and apomorphine). Non-ergots are preferred to ergots since they are associated with fewer side 
effects (e.g., bromocriptine is associated with pulmonary fibrosis). Side effects associated with all dopamine 
agonists include gastrointestinal side effects, orthostatic hypotension, impulse control disorders (e.g., 
hypersexual behaviour, pathological gambling, binge eating, and obsessive shopping), dyskinesia (less likely 
than to occur than with levodopa), confusion, hallucinations, peripheral edema, and sedation that occurs 
during the day (ie. "sleep attacks"). These side effects often limit the use of dopamine agonists, especially in 
older patients. To minimize side effects, doses should be titrated slowly. If a patient cannot be titrated to an 
effective dose due to side effects, a different dopamine agonist may be tried, or the patient may be switched 
to a different class of medication. Apomorphine is a short-acting dopamine agonist administered 
subcutaneously or sublingually, and is used to treat intermittent “off” episodes. Rotigotine is available as a 
transdermal patch, and may be considered for patients with swallowing difficulties. Antiparkinsonian 
medications should never be stopped abruptly due to the risk for neuroleptic malignant syndrome (NMS) or 
acute akinesia, which can occur with sudden discontinuation 


RATIONALE: 
Correct Answer: 


e Switch to rotigotine - The rotigotine patch is the most appropriate dopamine agonist for a patient 
with PD who has difficulties swallowing 


Incorrect Answers: 


* Crush pramipexole tablets - Pramipexole immediate-release tablets can be crushed. However, NS 
cannot swallow medication so this option would not be appropriate 


* Switch to levodopa/carbidopa immediate-release tablets since the disease has progressed - 
Levodopa/carbidopa immediate-release tablets can be crushed. However, NS cannot swallow 


Question 3 
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* Discontinue Parkinson's disease (PD) treatment since the disease has progressed severely - 
Antiparkinsonian medications should not be discontinued abruptly as this could not only result in a 
loss of control over motor symptoms, but also increase the risk for neuroleptic malignant syndrome or 
acute akinesia. 


TAKEAWAY/KEY POINTS: 


Rotigotine is available as a transdermal patch, and may be considered for patients with swallowing 
difficulties. 


REFERENCE: 
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Pharmacotherapy: A Pathophysiologic Approach, 11e New York, NY: McGraw-Hill. 

[3] Chou KL. Clinical manifestations of Parkinson disease. In: Hurtig HI, ed. UpToDate. Waltham, MA: 
UpToDate. 

[4] Liang TW. Medical management of motor fluctuations and dyskinesia in Parkinson disease. In: Hurtig HI, 
ed, UpToDate. Waltham, MA.: UpToDate. 

[5] Grimes D, Fitzpatrick M, Gordon J, et al. Canadian guideline for Parkinson disease. CMAJ 2019; 191:£989. 


The correct answer is: Switch to rotigotine 


You are a pharmacist working in the neurology ward of a local hospital. Today, a medical resident 
approaches you to ask your opinion about a mutual patient. DP is a 70-year-old female with a 4-year 
history of Parkinson's disease (PD). She is currently taking levodopa/carbidopa immediate-release 
tablets 100/25 mg PO TID. DP lives in a retirement home where her medications are administered by a 
nurse. DP's blood pressure this morning was 130/85 mmHg, her heart rate was 70 bpm and her 
temperature was 36.9 degrees Celsius. Her current weight is 75 kg. DP is administered her 
levodopa/carbidopa every 8 hours. The nurse has noticed that around the time before her next dose is 
due, DP's movements appear to slow down and become more rigid. The medical resident believes this 
might be a “wearing-off" effect of the medication and would like to ask your opinion on how to 
manage this. 


All of the following options are appropriate to manage "wearing-off" symptoms EXCEPT: 


Select one: 
Increase the dose of levodopa % 
Increase the frequency of levodopa dosing from TID to QID * 


Add {v 


benztropine Rose Wang (ID:113212) this answer is correct. Adding benztropine is not an effective 


strategy for managing "wearing-off” symptoms. 


Add rasagiline * 


Marks for this submission: 1.00/1.00. 
TOPIC: Parkinson's disease 


LEARNING OBJECTIVE: 


Understand how to manage “wearing-off" symptoms associated with levodopa use in Parkinson's disease 
(PD). 


BACKGROUND: 


Long-term levodopa therapy is associated with the development of motor complications, which include 
"wearing-off", delayed onset, “off-period” dystonias, dyskinesias, and freezing. These complications occur in 
up to 50% of patients after 5 years and in over 60% of patients after 10 years. It should be noted that in 
Parkinson's disease (PD), “on” refers to periods when PD symptoms are responsive to medication therapy 
while “off” refers to periods when PD symptoms re-emerge. "Wearing-off" is a motor complication associated 
with levodopa therapy. It is the result of PD advancing which causes progressive degeneration of 
dopaminergic neurons in the substantia nigra and reduces the ability for these neurons to store dopamine. 
This reduced ability to store dopamine combined with the short half-life of levodopa results in a single dose 
of levodopa having a shorter duration of action over time. The term “wearing-of"" refers to a loss of control 
of PD motor symptoms as the dose of levodopa “wears off". Strategies to address this complication include 
increasing the dose or dosing frequency of levodopa (while decreasing each individual dose), switching to 
controlled-release (CR) levodopa, adding a COMT inhibitor (entacapone), adding a dopamine agonist 
(pramipexole, ropinirole, or rotigotine) or adding an MAO-B inhibitor (rasagiline or safinamide). Nocturnal 
off’ episodes can be managed with bedtime administration of a dopamine agonist or CR levodopa. 
Subcutaneous or sublingual apomorphine may be used intermittently for severe “off” episodes not 
responding to other strategies. 


RATIONALE: 
Correct Answer: 


* Add benztropine - Adding benztropine is not an effective strategy for managing "wearing-off" 
symptoms. 


Incorrect Answers: 


Question 4 
1D: 50581 


Corect 


* Increase the dose of levodopa - Increasing the dose of levodopa is an effective strategy for 
managing "wearing-off" symptoms. 


* Increase the frequency of levodopa dosing from TID to QID - Increasing the frequency of levodopa 
dosing is an effective strategy for managing "wearing-off" symptoms. 


* Add rasagiline - Adding a MAO-B inhibitor (e.g. rasagiline) is an effective strategy for managing 
“wearing-off" symptoms. 


TAKEAWAY/KEY POINTS: 


Strategies for managing "wearing-off" symptoms with levodopa use include increasing the levodopa dose, 
increasing the levodopa dosing frequency, switching to contralled-release levodopa, adding a dopamine 
agonist, adding a COMT inhibitor, or adding an MAO-B inhibitor. Subcutaneous or sublingual apomorphine 
may also be considered for intermittent treatment of severe "off" episodes. 

REFERENCES: 

[1] Grimes DA. Parkinson disease, In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https///myrxtx.ca. [2] Chen JJ, Dashtipour K. Parkinson disease. In: DiPiro JT, Talbert 
RL, Yee GC, Matzke GR, Wells BG, Posey L. Pharmacotherapy: A Pathophysiologic Approach, 11e New York, 
NY: McGraw-Hill. [3] Chou KL. Clinical manifestations of Parkinson disease. In: Hurtig HI, ed. UpToDate. 
Waltham, MA.: UpToDate. [4] Liang TW. Medical management of motor fluctuations and dyskinesia in 
Parkinson disease. In: Hurtig HI, ed. UpToDate. Waltham, MA.: UpToDate. [5] Grimes D, Fitzpatrick M, Gordon 
J, et al. Canadian guideline for Parkinson disease, CMAJ 2019; 191:£989. 


The correct answer is: Add benztropine 


Which of the following is true about the use of apomorphine for the management of Parkinson's disease 
(PD)? 


Select one: 


Apomorphine is a monoamine oxidase B inhibitor used for intermittent treatment of severe “off” x 
episodes 

Apomorphine is a dopamine agonist used for the intermittent treatment of dyskinesia % 
Apomorphine is administered intravenously % 


Apomorphine has a rapid ¥ 
onset of action and a short 
duration of action 


Rose Wang (ID:113212) this answer is correct. Apomorphine is a 
dopamine agonist with a rapid onset and short duration of action 
used as rescue for severe "off" episodes. 


Marks for this submission: 1.00/1.00. 


TOPIC: Prescription calculations 


LEARNING OBJECTIVE: 


To understand the use of apomorphine in the management of Parkinson's disease and its administration 
methods. 


BACKGROUND: 


Apomorphine is a short-acting dopamine agonist with a rapid onset of action, administered subcutaneously 
or sublingually to treat intermittent “off” episodes in Parkinson's disease. It is particularly useful for severe 
“off” episodes that do not respond to other strategies. Long-term levodopa therapy in Parkinson's disease is 
associated with motor complications, including ‘wearing off’ effects, where the duration of levodopa's 
effectiveness decreases over time. Strategies to address these complications include adjusting levodopa 
dosing, using controlled-release formulations, and adding other medications such as COMT inhibitors, 
dopamine agonists, or MAO-B inhibitors. 


RATIONALE: 
Correct Answer: 
* Apomorphine has a rapid onset of action and a short duration of action - Apomorphine is a 


dopamine agonist with a rapid onset and short duration of action used as rescue for severe "off" 
episodes. 


Incorrect Answers: 


* Apomorphine is a monoamine oxidase B inhibitor used for intermittent treatment of severe 
“off” episodes - Apomorphine is a dopamine agonist, not a monoamine oxidase B inhibitor. 


Apomorphine is a dopamine agonist used for the intermittent treatment of dyskinesia - 
Apomorphine is not used to treat dyskinesia. It is used for the intermittent treatment of severe "off" 
episodes. 


Apomorphine is administered intravenously - Apomorphine is not administered intravenously. It is 
administered either subcutaneously or sublingually. 


TAKEAWAY/KEY POINTS: 


Apomorphine is effective for short-term management of severe "off" episodes in Parkinson's disease due to 
its rapid onset of action. It is administered subcutaneously or sublingually. 


REFERENCE: 


Question 5 
ID: 50586 


Incorrect 


Rag 


[1] Grimes DA. Parkinson disease. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. 

[2] Chen JJ, Dashtipour K. Parkinson disease. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. 
Pharmacotherapy: A Pathophysiologic Approach, 11e New York, NY: McGraw-Hill. 

[3] Chou KL. Clinical manifestations of Parkinson disease. In: Hurtig HI, ed. UpToDate. Waltham, MA: 
UpToDate. 

[4] Liang TW. Medical management of motor fluctuations and dyskinesia in Parkinson disease. In: Hurtig HI, 
ed. UpToDate. Waltham, MA.: UpToDate. 

[5] Grimes D, Fitzpatrick M, Gordon J, et al. Canadian guideline for Parkinson disease. CMAJ 2019; 191:£989. 


The correct answer is: Apomorphine has a rapid onset of action and a short duration of action 


JY is a 65-year-old male who was diagnosed with Parkinson's disease (PD) by his neurologist 3 years 
ago. JY's symptoms included slurred speech, reduced facial expression, and tremors in his left hand. 
JY's other medical conditions include type 2 diabetes and atopic dermatitis, His current medications 
include metformin 1000 mg PO BID and betamethasone valerate 0.05% ointment applied to affected 
areas BID PRN. JY has allergies to nuts and pollen. At the time of his PD diagnosis, JY's neurologist 
started him on levodopa/carbidopa immediate-release tablets. JY is currently taking 
levodopa/carbidopa 100/25 mg PO TID with breakfast, lunch, and dinner. Recently, JY has made 
significant changes to his diet in attempts to better manage his diabetes. Specifically, he now makes 
sure that he gets the daily recommended portions of proteins, grains, fruits and vegetables with each 
meal. Today, JY tells you that he does not think his PD medication is working properly anymore 
because it takes longer to relieve his PD symptoms after taking a dose. He asks you whether you have 
any suggestions for him. 


Which of the following options is the most appropriate to suggest to JY at this time? 


Select one: 


Change levodopa/catbidopa to pramipexole % 

Change levodopa/carbidopa from immediate-release to controlled-release tablets % 
Take levodopa/carbidopa on an empty stomach Y 

Reduce daily  %* 


PiS Rose Wang (ID:113212) this answer is incorrect. PD patients should not 
consumption reduce their total daily consumption of protein to manage this interaction. 


Marks for this submission: 0.00/1.00. 


TOPIC: Parkinson's Disease 


LEARNING OBJECTIVE: 


Understand potential dietary interactions that exist with levodopa used for the treatment of Parkinson's 
disease (PD). 


BACKGROUND: 


Long-term levodopa therapy is associated with the development of motor complications, which include 
“wearing off’, delayed onset, “off-period” dystonias, dyskinesias, and freezing. These complications occur in 
up to 50% of patients after 5 years and in over 60% of patients after 10 years. It should be noted that in 
Parkinson's disease (PD), “on” refers to periods when PD symptoms are responsive to medication therapy 
while “off” refers to periods when PD symptoms re-emerge. Delayed onset is a motor complication 
associated with levodopa therapy. This can occur as a result of delayed gastric emptying or inadequate 
absorption of levodopa in the duodenum. Strategies to address delayed onset include using immediate- 
release levodopa (IR) instead of controlled-release (CR), chewing or crushing levodopa tablets then drinking a 
full glass of water, taking levodopa on an empty stomach and avoiding co-administration of protein with 
levodopa. Dietary protein can reduce the bioavailability of levodopa due to competition for transporters 
which facilitate absorption in the proximal duodenum. This can sometimes result in delayed onset of 
levodopa. This issue may be addressed by avoiding protein at the time of levodopa administration or taking 
levodopa on an empty stomach. For some patients, redistribution of overall protein intake may be necessary 
(e.g. consuming most of the total daily protein in the evening). Referral to a dietician should be considered 
for these patients. 


RATIONALE: 
Correct Answer: 
* Take levodopa/carbidopa on an empty stomach - Coadministration of levodopa with protein-rich 


foods can result in delayed onset. One strategy to prevent this is to administer levodopa on an empty 
stomach. 


Incorrect Answers: 


* Change levodopa/carbidopa to pramipexole - It is not necessary to change levodopa to a 
dopamine agonist. 


* Change levodopa/carbidopa from immediate-release to controlled-release tablets - The 
controlled-release formulation of levodopa has variable absorption and may take even longer to 
onset. 


e Reduce daily protein consumption - PD patients should not reduce their total daily consumption of 
protein to manage this interaction. 


TAKEAWAY/KEY POINTS: 


Question 6 
1D: 50733 
Incorrect 


Fag question 


{Sena Feecbsck 


Dietary protein can reduce the bioavailability of levodopa due to competition for transporters which facilitate 
absorption in the proximal duodenum. This can sometimes result in delayed onset of levodopa. This issue 
may be addressed by avoiding protein at the time of levodopa administration or taking levodopa on an 
empty stomach. 


REFERENCE: 


[1] Grimes DA. Parkinson disease. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. https://myrxtx.ca. [2] Chen JJ, Dashtipour K. Parkinson disease. In: DiPiro JT, Talbert 
RL, Yee GC, Matzke GR, Wells BG, Posey L. Pharmacotherapy: A Pathophysiologic Approach, 11e New York, 
NY: McGraw-Hill. [3] Chou KL. Clinical manifestations of Parkinson disease. In: Hurtig HI, ed. UpToDate. 
Waltham, MA.: UpToDate. [4] Liang TW. Medical management of motor fluctuations and dyskinesia in 
Parkinson disease. In: Hurtig HI, ed, UpToDate. Waltham, MA.: UpToDate. [5] Grimes D, Fitzpatrick M, Gordon 
J, et al. Canadian guideline for Parkinson disease. CMAJ 2019; 191:£989. 


The correct answer is: Take levodopa/carbidopa on an empty stomach 


HR is a 75-year-old female who was diagnosed with Parkinson's disease (PD) 5 years ago. Today she 

its your clinic for a medication review. HR has no medication allergies. Her medical conditions 
include PD, type 2 diabetes and hypertension. Her medications include levodopa/benserazide 
150/37.5 mg PO TID, metformin ER/sitagliptin 1000/100 mg PO daily, perindopril 4 mg PO daily and 
amlodipine 7.5 mg PO daily. Her bloodwork from 2 weeks ago indicates CBC and electrolytes within 
normal limits, an A1C of 6.7% and an eGFR of 77 mL/min/1.73m2. Her fasting blood glucose this 
morning was 5.5 mmol/L, her blood pressure was 135/78 mmHg, and her heart rate was 68 bpm. HR 
has been taking levodopa/benserazide for the past few years with adequate effect. You notice that 
while speaking to you, HR displays choreiform movements in her upper body that resemble 
dyskinesia. When you ask her how long she has had these symptoms, she mentions that it started a 
while ago but has worsened over the past few weeks. She tells you that the symptoms are very 
bothersome, and she finds it difficult to complete tasks independently at home. 


All of the following options are appropriate strategies to manage peak-dose dyskinesias EXCEPT: 


Select one: 
Increase the frequency of levodopa dosing while decreasing each dose ¥ 


Add a dopamine) x% 
agonist while 
decreasing the 

dose of levodopa 


Rose Wang (ID:113212) this answer is incorrect. Reducing the dose of 
levodopa is an effective strategy for managing peak-dose dyskinesia, but 
may also reduce control of HR 5 PD symptoms. To counteract this, a 
dopamine agonist can be added. 


Add an MAO-B inhibitor Y 
Add amantadine * 


Mars for this submission: 0.00/1.00. 


TOPIC: Parkinson's Disease Management 


LEARNING OBJECTIVE: 


Understand how to manage peak-dose dyskinesias secondary to levodopa therapy for Parkinson's disease 
(PD). 


BACKGROUND: 


Long-term levodopa therapy is associated with the development of motor complications, which include 
“wearing off’, delayed onset, “off-period” dystonias, dyskinesias, and freezing. These complications occur in 
up to 50% of patients after 5 years and in over 60% of patients after 10 years. It should be noted that in 
Parkinson's disease (PD), “on” refers to periods when PD symptoms are responsive to medication therapy 
while “off” refers to periods when PD symptoms re-emerae. Dyskinesias are abnormal, involuntary 
movements that occur secondary to the use of PD medications. These movements are described as 
choreiform, or dance-like, and are the result of dopamine receptor over-stimulation. Peak-dose dyskinesias 
present when dopamine levels peak. The majority of dyskinesia occurs in patients on levodopa therapy. Mild 
dyskinesia does not need to be treated if it is not bothersome for the patient. If the dyskinesia is troublesome 
enough to require intervention, adjunctive medications that can exacerbate dyskinesia (e.g. MAO-B 
inhibitors) should be gradually reduced and discontinued, or the levodopa frequency should be increased 
(while decreasing the dose). If a COMT inhibitor was recently added without decreasing the dose of 
levodopa, the daily dose of levodopa should be reduced by 20-30%. To prevent a reduction in PD symptom 
control with decreasing doses of levodopa, a dopamine agonist can be added (or the dose of an existing 
dopamine agonist can be increased). Dopamine agonists are less likely to induce motor complications than 
levodopa and are more effective than MAO-B inhibitors for controlling PD symptoms. Other options to 
manage dyskinesia include switching from immediate-release (IR) to controlled-release (CR) levodopa, 
though CR levodopa may be associated with late-day dyskinesias. Finally, amantadine is an effective option 
that can be added for patients experiencing dyskinesia. Notable adverse effects include livedo reticularis (skin 
discolouration) and peripheral edema, which can limit treatment in some patients. 


RATIONALE: 
Correct Answer: 


* Add an MAO-B inhibitor - Adding an MAO-B inhibitor is not an effective strategy to manage peak- 
dose dyskinesia; it could further exacerbate symptoms. 


Incorrect Answers: 


Question 7 
1D: 50588 


Incorrect 


Fag question 


* Increase the frequency of levodopa dosing while decreasing each dose - Increasing the frequency 
of levodopa dosing while decreasing each dose is an effective strategy to manage peak-dose 
dyskinesia. 


* Add a dopamine agonist while decreasing the dose of levodopa - Reducing the dose of levodopa 
is an effective strategy for managing peak-dose dyskinesia, but may also reduce control of HR's PD 
symptoms. To counteract this, a dopamine agonist can be added. 


+ Add amantadine - Adding amantadine is an effective strategy to manage peak-dose dyskinesia. 


TAKEAWAY/KEY POINTS: 


Strategies for managing peak-dose dyskinesia include decreasing the dose of levodopa while increasing the 
dosing frequency, decreasing the dose of levodopa and adding a dopamine agonist (or increasing the dose 
of an existing dopamine agonist), tapering MAO-B inhibitors, switching to controlled-release levodopa, and 
adding amantadine. If a COMT inhibitor was recently added, the dose of levodopa should be decreased by 
20-30%. 


REFERENCE: 


[1] Grimes DA. Parkinson disease. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 
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The correct answer is: Add an MAO-B inhibitor 


ear-old woman presenting to your clinic for a consultation. TY was diagnosed with 
Parkinson's disease (PD) by her neurologist 5 years ago. In addition to PD, TY's medical conditions 
include osteoarthritis and hypothyroidism. TY's medications consist of levodopa/carbidopa 
controlled-release (CR) 200/50 mg BID (with meals), rasagiline 1 mg once daily, acetaminophen 1000 
mg TID, celecoxib 100 mg BID, and levothyroxine 100 mcg once daily. TY has been taking rasagiline 
since she was diagnosed with PD 5 years ago and she has been taking levodopa/carbidopa for the 
past 3 years. TY was switched from immediate-release (IR) levodopa/carbodopa to the CR formulation 
one month ago. TY has a severe allergy to penicillin causing anaphylaxis. TY does not smoke 
cigarettes, but has a glass of wine with dinner once a month. Over the last 3 weeks, TY has noticed 
that her doses of levodopa/carbidopa take longer than usual to provide relief of her PD symptoms 
which include bradykinesia, tremor and rigidity. 


All of the following are appropriate strategies to manage delayed onset of levodopa EXCEPT: 


Select one: 
Crush or chew levodopa immediate-release tablets X 
Avoid administration of X z i 
levodosawith SEn Rose Wang (ID:113212) this answer is incorrect. Co-administration of 


Fichaneals levodopa with a protein-rich meal can decrease tis bioavailability and 
result in delayed onset. 


Switch from controlled-release to immediate-release formulation of levodopa % 


Increase the dose of levodopa Y 


Mares for this submission: 0.00/1.00. 


TOPIC: Parkinson's Disease 


LEARNING OBJECTIVE: 


Understand how to manage delayed onset associated with levodopa therapy. 


BACKGROUND: 


Long-term levodopa therapy is associated with the development of motor complications, which include 
"wearing off", delayed onset, “off-period" dystonias, dyskinesias, and freezing. These complications occur in 
up to 50% of patients after 5 years and in over 60% of patients after 10 years. It should be noted that in 
Parkinson's disease (PD), "on" refers to periods when PD symptoms are responsive to medication therapy 
while "off" refers to periods when PD symptoms re-emerge. Delayed onset is a motor complication 
associated with levodopa therapy. This can occur as a result of delayed gastric emptying or inadequate 
absorption of levodopa in the duodenum. Strategies to address delayed onset include using immediate- 
release levodopa (IR) instead of controlled-release (CR), chewing or crushing levodopa tablets then drinking a 
full glass of water, taking levodopa on an empty stomach and avoiding co-administration of protein with 
levodopa. Dietary protein can reduce the bioavailability of levodopa due to competition for transporters 
which facilitate absorption in the proximal duodenum. This can sometimes result in delayed onset of 
levodopa. This issue may be addressed by avoiding protein at the time of levodopa administration or taking 
levodopa on an empty stomach. For some patients, redistribution of overall protein intake may be necessary 
(e.g. consuming most of the total daily protein in the evening). Referral to a dietician should be considered 
for these patients. 


RATIONALE: 


Correct Answer: 


Question 8 
ID: 50734 
Incorrect 


Fag question 


© Increase the dose of levodopa - Increasing the dose of levodopa will not result in a faster onset of 
action. 


Incorrect Answers: 


* Crush or chew levodopa immediate-release tablets - Crushing or chewing levodopa immediate- 
release tablets can result in a faster onset of action. 


* Avoid administration of levodopa with protein-rich meals - Co-administration of levodopa with a 
protein-rich meal can decrease its bioavailability and result in delayed onset. 


e Switch from controlled-release to immediate-release formulation of levodopa - Switching from 
controlled-release to immediate-release levodopa can result in a faster onset of action. 


TAKEAWAY/KEY POINTS: 


Strategies to improve the onset of action of levodopa include crushing or chewing immediate-release tablets, 
avoiding co-administration with protein-rich meals or taking levodopa on an empty stomach, and switching 
from the controlled-release to immediate-release formulation. 
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Parkinson disease. In: Hurtig HI, ed. UpToDate. Waltham, MA.: UpToDate. [5] Grimes D, Fitzpatrick M, Gordon 
J, et al. Canadian guideline for Parkinson disease. CMAJ 2019; 191:£989. 


The correct answer is: Increase the dose of levodopa 


You are a pharmacist working at a family health team, and you receive a call from a nurse practitioner 
to discuss ing treatment for a mutual patient. LW is a 55-year-old male who has recently been 
diagnosed with Parkinson's disease (PD). Hi ly symptomatic, with only tremors in his dominant 
hand. However, it negatively affects his quality of life, so the nurse practitioner would like to start a 
medication. LW has allergies to sulfamethoxazole (rash) and cephalexin (rash). LW does not currently 
take any medications. LW smokes 8 cigarettes per day and does not drink alcohol. His blood pressure 
at the clinic today was 128/76 mmHg and his heart rate was 70 bpm. A few years ago, LW had a 
gambling addiction that cost him almost all of his entire life savings and his marriage. Since then, LW 
has stopped gambling and has managed to turn his life around. 


Which of the following medications would be the LEAST appropriate for LW? 


Select one: 


Levodopa * 
Ropinirole ¥ 
Rasagiline % 

s Rose Wang (ID:113212) this answer is incorrect. MAO-B inhibitors are a first-line 


option for patients with early, mild PD and are not associated with causing impulse 
control disorders. 


Trihexyphenidyl % 


Marks for this submission: 0.00/1.00. 
TOPIC: Parkinson's Disease 


LEARNING OBJECTIVE: 


Understand which Parkinson's disease (PD) medications are associated with impulse control disorders. 


BACKGROUND: 


Parkinson's disease (PD) is not curable, and medications do not reverse any brain degeneration. Drugs, 
however, can help with symptoms and improve patients’ quality of life. Pharmacotherapy can be initiated 
when symptoms impair quality of life or daily functioning. Many of the drugs used to treat PD act to replace 
dopamine or mimic dopamine activity. Monotherapy with a single agent can be effective for many years after 
initiating treatment. However, most patients will eventually require multiple drugs to control parkinsonism. 
Initial therapy in early PD can include the monoamine oxidase B (MAO-B) inhibitors (e.g. selegiline, 
rasagiline), levodopa combined with a dopamine decarboxylase inhibitor (e.g. carbidopa, benserazide), or 
dopamine agonists (e.g. ergot dopamine agonists such as bromocriptine and non-ergot dopamine agonists 
such as pramipexole, rotigotine, and ropinirole). Dopamine agonists or levodopa should be initiated in 
patients who have greater impairment in activities of daily living or in patients with moderate to severe PD. 
N-methyl-D-aspartate (NMDA) receptor antagonists (e.g. amantadine), anticholinergics, and catechol-O- 
methyl-transferase (COMT) inhibitors (e.g. entacapone) are generally not used as first-line therapy. Beta- 
blockers (e.g. propranolol) have previously been used to help with tremors, but given the quality of the 
studies, they are not recommended as first-line options. NMDA receptor antagonists and COMT inhibitors 
are usually added on as adjunctive therapy when various motor complications arise. 


RATIONALE: 


Correct Answer: 


Question 9 
ID: 50816 


Corect 


Fag question 


(sena Feeback 


* Ropinirole - Dopamine agonists are associated with a risk of causing impulse control disorders (e.g. 
pathological gambling). 


Incorrect Answers: 


Levodopa - Levodopa is a first-line option for patients with either early or late PD and is not 
associated with causing impulse control disorders. 


* Rasagiline - MAO-B inhibitors are a first-line option for patients with early, mild PD and are not 
associated with causing impulse control disorders. 


Trihexyphenidyl - Anticholinergics are not first line, but may sometimes be used to manage tremors 
in PD and are not associated with causing impulse control disorders. 


TAKEAWAY/KEY POINTS: 


Dopamine agonists are associated with a higher risk of impulse control disorders (e.g. pathological gambling) 
compared to levodopa, MAO-B inhibitors, and anticholinergics. 
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The correct answer is: Ropinirole 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


GG is a 64-year-old male who presents to your family health team for a consultation after seeing his 
neurologist. GG was diagnosed with Parkinson's disease (PD) 10 years ago. GG's current PD 
medications consist of levodopa/carbidopa 100/25 mg QID and entacapone 200 mg QID. GG also 
takes amlodipine 10 mg PO daily, ramipril 2.5 mg PO daily, sildenafil 50 mg PO PRN, vitamin D 1000 
IU PO daily and vitamin B12 1000 mcg PO daily. GG's blood pressure at the clinic today was 130/78 
mmHg and his heart rate was 78 bpm. His most recent bloodwork from one month ago indicates an 
LDL of 1.7 mmol/L, A1C of 5.2%, eGFR of 80 mL/min/1.73m2, and CBC and electrolytes within normal 
limits. GG does not smoke currently, but until 10 years ago was smoking an average 10 cigarettes per 
day. GG has one glass of wine approximately once a week and does not use any recreational drugs. GG 
usually takes his levodopa/carbidopa every 6 hours along with his entacapone, but recently, he has 
felt that the effects of his PD medications do not last as long. More specifically he experiences slowed 
movement, rigidity and postural instability around 4 hours after he's taken his dose. GG's neurologist 
told him he is experiencing “wearing-off” of levodopa and GG is wondering if any changes can be 
made to his medications to address this. 


Which of the following options would NOT be an appropriate strategy to manage this motor complication? 


Select one: 
Add rasagiline ® 
Increase the dosing frequency of levodopa * 
Add pramipexole % 


‘Add {v 
amantadine Rose Wang (ID:113212) this answer is correct. Amantadine is not used to manage 
"wearing-off" of levodopa. 


Marks for this submission: 1.00/1.00. 
TOPIC: Parkinson's Disease 


LEARNING OBJECTIVE: 


Understand how to manage “wearing-off" symptoms associated with levodopa use in Parkinson's disease 
(PD). 


BACKGROUND: 


Long-term levodopa therapy is associated with the development of motor complications, which include 
*wearing-off", delayed onset, “off-period” dystonias, dyskinesias, and freezing. These complications occur in 
up to 50% of patients after 5 years and in over 60% of patients after 10 years. It should be noted that in 
Parkinson's disease (PD), “on” refers to periods when PD symptoms are responsive to medication therapy 
while “off” refers to periods when PD symptoms re-emerge. "Wearing-off” is a motor complication associated 
with levodopa therapy. It is the result of PD advancing which causes progressive degeneration of 
dopaminergic neurons in the substantia nigra and reduces the ability for these neurons to store dopamine. 
This reduced ability to store dopamine combined with the short half-life of levodopa results in a single dose 
of levodopa having a shorter duration of action over time. The term “wearing-of"” refers to a loss of control 
of PD motor symptoms as the dose of levodopa “wears off”. Strategies to address this complication include 
increasing the dose or dosing frequency of levodopa (while decreasing each individual dose), switching to 
controlled-release (CR) levodopa, adding a COMT inhibitor (entacapone), adding a dopamine agonist 
(pramipexole, ropinirole, or rotigotine) or adding an MAO-B inhibitor (rasagiline or safinamide). Nocturnal 
off” episodes can be managed with bedtime administration of a dopamine agonist or CR levodopa. 


Question 10 
1D: 50812 


Corect 


Send Feedback 


Subcutaneous or sublingual apomorphine may be used intermittently for severe "off" episodes not 
responding to other strategies. 


RATIONALE: 
Correct Answer: 


* Add amantadine - Amantadine is not used to manage "wearing-off" of levodopa. 


Incorrect Answers: 
* Add rasagiline - Adding an MAO-B inhibitor is an effective strategy to manage ‘wearing-off". 


* Increase the dosing frequency of levodopa - Administering levodopa in smaller, but more frequent 
doses is an effective strategy for managing "wearing-off". 


* Add pramipexole - Adding a dopamine agonist is an effective strategy for managing "wearing-oft". 


TAKEAWAY/KEY POINTS: 


Strategies for managing “wearing-off" symptoms with levodopa use include increasing the levodopa dose, 
increasing the levodopa dosing frequency, switching to controlled-release levodopa, adding a dopamine 
agonist, adding a COMT inhibitor, or adding an MAO-B inhibitor. Subcutaneous or sublingual apomorphine 
may also be considered for intermittent treatment of severe "off" episodes. 
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The correct answer is: 
Add amantadine 


One month later, GG returns to your clinic. The intervention you recommended has helped, but now 
GG has been awakening every night around 2:00 am in an “off” state. 


Of the following options, which strategy is most likely to reduce GG's nocturnal “off” episodes? 


Select one: 


Chewing or crushing levodopa/carbidopa immediate-release tablets * 


Administer'a dose ofa Y 


Pann ab wea Rose Wang (ID:113212) this answer is correct. Administration of a 
bed 


dopamine agonist at bedtime is an effective strategy to reduce nocturnal 


"off" episodes. 


Administer a dose of benztropine before bed % 


Switching from levodopa/carbidopa to levodopa/benserazide % 


Marks for this submission: 1.00/1.00, 


TOPIC: Parkinson's Disease 


LEARNING OBJECTIVE: 


Understand how to manage “wearing off" symptoms associated with levodopa use in Parkinson's disease 
(PD). 


BACKGROUND: 


Long-term levodopa therapy is associated with the development of motor complications, which include 
“wearing off’, delayed onset, “off-period” dystonias, dyskinesias, and freezing. These complications occur in 
up to 50% of patients after 5 years and in over 60% of patients after 10 years. It should be noted that in 
Parkinson's disease (PD), “on” refers to periods when PD symptoms are responsive to medication therapy 
while “off” refers to periods when PD symptoms re-emerge. "Wearing off” isa motor complication associated 
with levodopa therapy. It is the result of PD advancing which causes progressive degeneration of 
dopaminergic neurons in the substantia nigra and reduces the ability for these neurons to store dopamine. 
This reduced ability to store dopamine combined with the short half-life of levodopa results in a single dose 
of levodopa having a shorter duration of action over time. The term “wearing off" refers to a loss of control 
of PD motor symptoms as the dose of levodopa “wears off”. Strategies to address this complication include 
increasing the dose or dosing frequency of levodopa (while decreasing each individual dose), switching to 
controlled-release (CR) levodopa, adding a COMT inhibitor (entacapone), adding a dopamine agonist 
(pramipexole, ropinirole, or rotigotine) or adding an MAO-B inhibitor (rasagiline or safinamide). Nocturnal 
“off” episodes can be managed with bedtime administration of a dopamine agonist or CR levodopa. 
Subcutaneous or sublingual apomorphine may be used intermittently for severe “off” episodes not 
responding to other strategies. 


RATIONALE: 


Correct Answer: 


e Administer a dose of a pramipexole betore bed - Administration of a dopamine agonist at beaume 
is an effective strategy to reduce nocturnal "off" episodes. 


Incorrect Answers: 


* Chewing or crushing levodopa/carbidopa immediate-release tablets - This is not an effective 
strategy for managing nocturnal “off” episodes. 


* Administer a dose of benztropine before bed - This is not an effective strategy for managing 
nocturnal "off" episodes. 


+ Switching from levodopa/carbidopa to levodopa/benserazide - This is not an effective strategy for 
managing nocturnal "off" episodes. 


TAKEAWAY/KEY POINTS: 


Nocturnal “off” episodes can be managed with bedtime administration of a dopamine agonist or CR 
levodopa. 
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The correct answer is: Administer a dose of a pramipexole before bed 
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